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showed moderate differentiation and pseudo-acinar pattern.
Supplemental Tables   Table S1 Primer pairs Table S2 .
For primary HCC cell culture, the HCC tissues were snipped followed by collagenase digestion. The HCC cells were cultured in RPMI 1640 medium with 10% fetal bovine serum (FBS) on collagen-coated dishes.
For PDX transplantation, healthy purebred BALB/C nude mice, male, 6 weeks old, were purchased from the Shanghai SLAC Laboratory Animal Center of Chinese Academy of Sciences (Shanghai, China). The fresh HCC tissues from 5 HCC patients were placed in DMEM (Dulbecco's Modified Eagle Medium) containing 10% fetal bovine serum (FBS), and quickly cut to a depth of 2 mm in each piece using a sharp blade, which was subcutaneously buried in the right axilla of the nude mice using a trocar puncture. The tumor tissue from each patient was transplanted to 8 nude mice, and the 8 mice were assigned to 4 experimental groups (DMSO, BI2536, LCL161, BI2536/LCL161), that is, the 10 tumor xenografts of the 10 nude mice in each experimental group represented the 5 patients. The mice were continuously fed, and the growth of 
Mice and liver tumorigenesis protocol
All mice were maintained in a mixed genetic background (C57Bl/6; 129Sv).
Alb-cre; Survivin f/f (svv ∆li ) and Mx-cre; Survivin f/f (svv ∆li *) were generated by crossing svv f/f mice to Alb-cre mice, with the Cre recombinase gene under the control of the albumin promoter and enhancer (Postic and Magnuson, 2000) and Mx-cre mice, with the Cre recombinase gene under the control of the Mx1 promoter (Kuhn et al., 1995) . Genotyping was performed by polymerase chain reaction (PCR) of tail genomic DNA.
To specifically delete the Survivin gene in the liver of adult mice, 6-8 weeks old
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Mx-cre; Survivin f/f mice were treated with 7.5 Gy g-irradiation and received syngeneic wild type bone marrow transplantation. 2 months after transplantation, the mice were treated with 3 intraperitoneal injections of poly(IC) 13 mg/Kg body weight at 2-day intervals as described previously (Leung et al., 2007) . To induce liver tumors in mice, a single dose of DEN (Sigma, 25 mg per kilogram of body weight) was injected into 2-week-old male mice intraperitoneally and euthanized at the age of 10 months.
Genotyping primers are listed in the Supplemental Experimental Procedures.
Mice were kept under specific pathogen-free conditions at the Institute of For in vivo treatment, these compounds are diluted with 20% DMSO and 5%
Tween-80 and intraperitoneally injected into mice every other day. Etanercept (Amgen) is dissolved in sterile 0.9% saline solution and intraperitoneally injected into mice twice a week.
Serum contents measurement
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Blood was collected and centrifuged at 3000 g for 10 min. Freshly isolated supernatant plasma was used for measuring alanine aminotransferase (ALT) and aspartate aminotransferase (AST) activity, total bilirubin and total bile acid levels according to the manufacturer's instructions (Shanghai Shensuo UNF Medical Diagnostic Articles Co., Ltd.). Albumin, blood urea nitrogen and creatinine were measured by 7600-020 clinical analyser (Hitachi).
Human macrophage culture and treatment
The human monocytic leukemia cells THP-1 were maintained in complete RPMI-1640 supplemented with 10% FBS, penicillin and streptomycin (100U/ml). THP-1-derived macrophages were obtained by stimulating THP-1 monocytes (7 X 10 5 /mL) with 150ng/ml phorbol 12-myristate 13-acetate for 12 hours, and then followed with PMA-free PRMI-1640 culture for another 48
hours. The medium was changed with conditioned medium of senescent HCC cells for another 24 hours. mRNA levels of TNFa were analyzed by q-PCR.
Histology, Immunohistochemistry and Immunofluorescence
Liver tissue samples were fixed overnight in 4% neutral buffered paraformaldehyde (Solarbio), embedded in paraffin, cut into 5 micrometer thick sections, and placed on adhesion microscope slides. Sections were subjected to hematoxylin-eosin (H&E), TdT-mediated dUTP nick end labelling (TUNEL), immunohistochemical (IHC) or immunofluorescence (IF) staining.
IHC staining was performed using the Elite ABC kit (Vector Laboratories). For immunohistochemistry, deparaffinized and rehydrated slides were subjected to autoclave antigen retrieval in a 10 mmol/L citric acid buffer (pH 6.0) and allowed to cool to room temperature. Slides were blocked with 3% H 
Microarray Analysis
Total RNAs were hybridized to whole-mouse gene expression microarray (Agilent) in accordance with the manufacturer's instructions. Data were normalized using Gene-Spring (Agilent). Original data are available in the NCBI Gene Expression Omnibus (GSE64804).
Pharmacokinetics of BI2536 and LCL161
Blood samples for the evaluation of pharmacokinetics (PK) of BI2536 and LCL161 were taken from mice after the treatment course at 0, 0. 
Western Blot
Western blot was performed following the routine protocol. Tissues were lysed in HNTG buffer (20mM HEPES, 150mM Nacl, 0.1% TritonX-100, 10% glcerol) and equal amount of total protein of tissue lysates from each condition were resolved by 8%-15% SDS-PAGE followed by immunoblotting.
Senescence-Associated b-Galactosidase Analysis
For senescence-associated b-galactosidase (SA-b-gal) staining, 10 micrometer sections were cut from OCT-embedded frozen tissue and allowed to adhere to coated slides at 25°C for 1min before fixation for 15min in PBS containing 0.5% glutaraldehyde (Sigma). Sections were rinsed with PBS, pH5.5, containing 1mM MgCl2 and incubated at 37°C for 16h in prewarmed 20 and filtered 5-bromo-4-chloro-3-indolyl-b-D-galactoside (X-gal) solution (0.1% X-gal (Sigma) dissolved in PBS, pH5.5, containing 1mM MgCl2, 5mM potassium ferrocyanide and 5mM potassium ferricyanide). Sections were rinsed with PBS, post-fixed in 95% ethanol, rehydrated, counterstained with nuclear fast red, dehydrated and mounted (Dimri et al., 1995) , or subsequently subjected to IHC detection of cleaved caspase 3.
Assessment of apoptosis activation in vitro
Primary human HCC cells were cultured in RPMI 1640 medium with 10% fetal calf serum, when cell confluence reached 80%, the medium was changed to serum free RPMI 1640, containing 10 ng/ml of recombinant human TNFa (R&D Systems, Indianapolis, IN, USA). After three hours incubation, cells were processed for Annexin V levels using a commercially available kit (BD Biosciences, San Diego, CA, USA). Cells were further treated with propidium iodide and analyzed by fluorescence-activated cell sorting (FACS, Calibur, BD Instruments, San Diego, CA, USA). Annexin V-positive / propidium iodide-negative cells were assigned to be early apoptotic cells, while double-positive cells were assigned as late-apoptotic/dead cells.
Statistics
For most statistic analyses, the unpaired Student's t test was applied for calculating statistical probability. For survival analyses, the Kaplan-Meier log rank test was applied. Statistic calculations were performed using the
21
Statistical Program for Social Sciences software (SPSS, IBM). For all statistics, data from at least three independent samples or repeated experiments were used.
